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1. Introduction

The question should be asked should Yucca Mountain be approved as High Nuciesr Repository?
At the present time there are major uncertainties and insufficient scientific data, which has been ignored
or has not been completely investigated by YMP. Thera is a definite need for additional investigation
befora YMP, could be approved as a high ruclear repository. My conclusicns is based upon analysis and
review of the Environmentsl impeach Stetement (EIS), Supplement to the EIS, the Science Enginesiing
reports, the US Environmental Agency publicatiors and the professional literatures. Here are my
comments: '

2. Yucca Mountain Project

Yucca Meurtain Repository probiably will become some at that ime In the nesar future, Resource
Conservation and Recovery Act (RCRA), a Comprehensive Environmental Response Compensation and
Liability Act (CERCLA), and firally 2 Mixed Waste site. Due to the corrosion of canisters and engineering
barriers containing heavy metals as well as possible escaping radioactivity needs to be consider. While
the YMP management has the duty to disciose and communicate this potential hazard to the public, the
draft EIS and the supplement to the EIS had ignores it. The U.S. Snvironmental Protection Agency
{EPA) has sat very siringent requirements concerning the tong-term risk from RCRA and CERCLA sites
containing heavy metal carcinogens to ensure the safety of the public in perpetuity. These regulations
stand in sharp contrast to the requirements contained inappiicablz laws and regulations protect the public
fram the effects of a geologic repository containing nuclear waste for only 10,000 years. The long-term
assessments of risks associated with hesvy metals mixtures are iacking in the EIS and its supplements.

The land disposal restrictions and requirements set by the U.S. Environmental Protection Agency
(40 CFR 268) for (RCRA) metal carcinogens currently specify stated that land disposal sites cannot be
located in seismically active regions cited by Okrent and Xing, {1). They further notad that there is an
inconsistency in cunent regulations and practices such as the approval of YMP as a high nuclear waste
repcsitory.  Specifically, there is @ very strong probabitity that YMP will not be in compliance with both
RCRA act (40 CFR 268). The questions to be e asked how YMP Finally, could YMP provide a vary clear
assurance and an experimental data that that YMP will not become a RCRA site and finally a Mixed
Waste Site. A request for exemption by severat US Industry from RCRA regulatlons, has been had been
denied by the USEPA (2). Therefore, If the law is applied equally why should YMP receive such
exemption from RCRA regulations? To end with, what is the EPA position and how they are going to
enforced their own regulations and standards, Finally, undercurrent EPA regulations, requires that a
RCRA site can not be located in seismic active region and it should not be in 100 year flood plain Okrerit
and Xing, (1).

3. Sorption of Heavy Metals and Radionuclides

Upan reviewing the YMP EIS, the supplement to the EtS, and the YMP Science and Engineering
Report, | have noted that the estimation of the releases rates of heavy metal and radionuclides from the
proposed repository may be in error: | is appear that YMP sclentist had faited properly to investigate the
effects of heavy metals mixfures such as: Ni Co, Cr, and Mo; and radionuclide mixtures on Zeolite
sorption rate, affinity, break-point. and the potentlal repiacement and the release rats of heavy metal and
radienuclides into the environment. There is @ good probatiity of an increase over the estimates of
heavy metals or radionuclides release into the biosphere: At the present time, the health risk pose to
peputations, as calculated by YMP remains uncertain and needs additional study. Furtier mare, most of
Zeolites sorption studies were carried in small Jaboratory batch and shouid be addressed by additionai
research using large columns, and field experiments. Major eirors could result from scaling results up
from lab experiments to field situations without adequate validaticn.

In order to assess the public heaith risk associated with the behavior of radionuclides in the
ervironment, knowtedge of the pariitioning of each radionuciide between different phases is required.
This requires information on the basic physicochemical properties of the radionuclide, soilfmineral
surfaces, and coliolds/particulates and dissolved complexes. A distribution coefficient (Ko value)
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desciibes the partitioning of a radionuclide hetween the solid and aqueous phase of a system and
ultimately provides an estimate of radionuclide’s transport velocity via the groundwater pathway.

For the Yucca Mountain performancs assessment, much attention has been given to radionuclide
sorption in th2 near field. Nurmerous faporatory experiments have conducted to dstermine the Ky of
individua! heavy matals and radionuciides on devitrified tuff, vitified tuff and zeolitic tuff. Litfe atention
has been given to sorption on alluvial sedimenis in the tar field. Studies of heavy metal and radionuclide
sorption on alluvial typica! of the Amargosa Desert are limited. Only those elements that demonstrated
the teast sorption on wif, and hence are expected to migrate fastest and provide the greatest human
hazard wera considered in the far field in the 2g(-':ri"rr.»rm.'a:m:e assessment of Yucea Mountain, These wers
the long-lived radicnuclides 2’'Np, ®Tec and I'® -

Wher modeling sorption interactions, the Yucca Mountain performance assessment did not
consider competing effects of radicnuciides and heavy metals. While sorption properties of individual
radionuclides and heavy metsls may be known {mostly in the near field), change in this properties when
twe or more radionuclides and heavy metals are present is not.  For instance, a canister must degrade
before the radionucides can be relessed. Therefore, heavy metals such as Ni, Cd, Cr, Mo and T will
migrate from the site first. These ions will likely occupy the sorption sites o the soil particles with the
greatest infinity for cation sorption, rendering these sites unavailable the radionuclides that are later
released. Depending on the concentration these metals, the subsequent sorption of radionuclides may
be significantly reduced. This will result smaller than otherwise predicted distribution coefficients, (Kg
values), increased migration velocity of the radionuclide, and greater potential health hazard.

4, Chromium Oxidation

YMP ahs concluded that the canister cotrosion by contact with rack, would promste the formation
of Silicate can reduce Cr*® to Cr™ was reportad by Eary and Rai (3); he further noted that the rate of
reduction of Cr” is also influence by the organic matter and HS. Reduction of Cr™ and by
microorganisims under anaercbic condition s was been reported in the literature by Martin et al (4).
Palmer and Puls (5); reported that the oxidation of Cr™ to highly toxic ¢r*® is carried out by oxygen and

Manganese dioxide (MnO;). Equation 1.is ilustrates the oxidation of Cr'* to Cr*™ by MaC,.
Cr{OH)" +1.5MnO ;=== HCrO’ + 1.5 Mn™ Eq. 1.

Additiopally, ehromium Cr*® is a highly toxic and carcinogen species in oxidation state Cr™® can be
recduced by Fe™ to less toxic species Cr ™,

Howaver, review of Aappendix l. pp 117 and TRW198b, it appears that YMP-EIS did not
investigate the oxidation of Cr*? to Cr'® by manganase oxidation in the unsaturatod saturated zone and in
appropriate aquifer should be further investigated. In spite of Zielinski {8) having reporied the present of
manganese oxide at various locations at NTS and YIAP in iarge quantities. The £QB6 simulation computer
model in the E(S Appendix 1. did not clearly provide a clear data shows oxidation of Cr° to Cr'® by MnO:,

The information reported remalns uncertain needs further input and probably additional research.

In addition, microbial probably plays an important role the oxidaticryreduction mediation ER; the
oxidation/reductior: of Chromium and the migrations of other heavy melals at YMP. This concern has not
bean discussed or disciosed in the EIS, this subject shouid to be addressed by additionai research. | do
believe that the rate of chromium releases rate inlo the biosphers remains uncertain and neads further
examination. There Is a very gocd potential for elevated levels of Cr*®in the unsaturated, saturated zone
included the groundwater, and the potential increasss of human health risk.

8. The Nevada Test Site Croundwater Contamination

The historic activities at NTS include atmospheric weapon testing, underground nuclear testing,
and safety testing of nuclear weapons, nuclear weapons development, and the disposal of low levels of
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radioactive waste. From 1951 fo 1992 more then 820 underground nuclear tests and 100 atmospheric
tests were conducted st NTS. About 820 underground nuclear tests have had been conducted at the
Nevada Test Site. Of these 259 tests are presumed to have an impact on groundwater. Of these 112
were delonated below the water table.  Tritium is the radionuclide of major concern because of its
transportation properties, Hechanova and Hodge (8). The reported a tritium inventory of 85.8 MCi in the
Pahutae Measa region and 30.7 MCi in the other regicns of NTS.

The total undergreund radiological contamination of all radionuclides is about 310 MCi essentially
all from underground testing. However, the 112Mci underground radiological sourss term considerad in
the EIS as being available for potential migrations is just the total from all underground tests that were
conducted beneath the water table or within 101 Meter of the top of the water table, and 80% of this is
tritium DOE (10) and Croff (11).  The toxic materials present after nuclear detonation occur in three
locations: 1). Incurporated imo the melted glass pools in the bottom of the cavity, 2). Deposited co the
rubble and along fraciured surfaces within and outside of the cavity, and 3). Finally, the gases that are
escape into the almosphere within a short time afer detonation of a nuclear device. The distribution of
radionuclides is complex, and their behavior or deposition is not well understood Smith (12).

There is considerable uncertainty concerning the actual quantity of radicactivity that can be
mobiiized by lesching of contaminated subsurface debris by groundwater. Smith et al, (13} have
summarized the uncertainties assosiated with leaching for the NTS and concluded that the radionuclides
most iikely o become mobiie and migrate via the groundwaler regime are: (1) tritium; {2) a number of
anions and neutral species such ac Tc-89, Ru-108, C1-36, and 1-128, all assumed to migrate at the same
rate as groundwater, and {3} cationic spaciss, including Sr-90, Cs-137, Co-60, Zr-95, Pu-239, and others,
that are betieved to move more slowly than groundwaler © varying degrees. It should be noted that Zr-
-85, and Ru-106, all have halflives less than three years and are not iikely to pose a groundwater hazard,
the same is probabiy true for cobalt-80 with a half-life of 5 2 years. However, the guantitative estimates
are highly uncertain to the point of being almost non-existent. There has been essentially no study of
whether the substantial fraction of the radiclogical source term that was deposited above the water table
Iz moving downward into the saturated zone Boig, et al. (14); and Kersting et al., (15).

The situation related to retardation of radionuclides transportation and by sorpticn: into or onto
rocks is somewhat better known than for ieaching, with several studies having been conducted. Tritium is
appropriately assumed to move at the same rate as the groundwater, However, documentaticn for most
other radionuclides indicates that retardation factors vary significantly with respect to walter composition,
experimental conditions, and rock type. The causes of the variations are speculative Smith, (13). In fact,
Daniels, (186} assumed he sorption of any radionuciides because of the limited datsbase. Inscluble or
highly retarded radionuclides can be trangporied by forming or attaching to colloidal particles, which then
move essentially at the same rate as the groundwaler in which they reside. Kersting, (17) concluded that
2 substantial fraction of radionuclides could be associated with colleids, but the effects on transportation
are not known. Contaminant transport by non-radioactive organic chemicais or degradation products
thereof has not been studiad or taken into account.

Pahute Mesa, which is the location of most of the (J.S. large nuclear expicsions, contains
approximately 70 percent of the fritium st the NTS. Modeling results also indicate that groundwater flow
paths from Fahule Mesa are the shortest of all those at the NTS site and constiiute the highest potential
for contamination migration to off-site public receptors IT Corporation (18). From recent analysis of water
from a well near the TYRC nuclear weapon test site on Pahute Mesa the experimental data show that Pu-
239 seem fo be immobilized in groundwater, nhowaver, tests of two wells near the TYBO underground
nuclear lest al Pahute Mesa, at the Nevada Test Site deo not confim this. Test results showed that
presence of Pu-239 in association with colloids, found at significant levels in weil number ER-20-5#1 at a
depth of 880 m, While, at well number ER-20-5 #3 30 m south of #1 only a very small amount of Pu-239
was detected, Kersting et af.,[19). Al of the Pu-238 detected was shown to be associated with collcidal
particles.

The GeoTrans {20} carried out iests for tritium; the exparimental data wers far below 20,000
pCifL., which is EPA's aliowable tritium concentration in drinking water. The study reported by Danieis
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(15) predicted much higher values. The estimated range of peak tritium concentrations &t the closest
uncontrolted use area varies from 5x10™ pCi/L (arriving 150 years after the beginning of migration) to
3,800 pCilL (arriving in 25 to 84 years). The hypothetical maximally exposed individua! at this location is
estimatad to have a lifetime probability of contracting a fatal cancer between 8 x 10°'? (about one in one
triftion) and 1 x 10°° {about one in 100,000), depending on which model is used. These estimates are
seif-characterized es being conservative. The results indicate that at the Area 20 (Pahute Mese)
boundary of the NTS and &t Oasis Valiey the fifetime committed sffactive doss for other radionuclides is
about 10 percent of that from trifium. Important radionuclides other than tritium were Sr-80, 1-128, Cs-137,
Ra-228. Pu-239, and Am-241. The risks from toxic chemicals resulting from weapons fests have nct been
estimated.

Of the big major concem is that the facts that the Underground Test Area Program (UGTA)
strategy does not uiitize risk as a major factor in how and where the DOE applies its resources to protect
human health from contaminated groundwater at the NTS. Since the DOE does not have enough data to
define adequately the hydrologic source term, an acceptable risk assessment for the groundwater
comtamination cannot be properly developed at this point. The baseline risk assessment for the NTS
groundwater cortamination is described as incomple'e since it only characterizes the radioactive isotope
tritium. Both YMP and NTS risk assessment ignored the potential health effect of mixed irradiation and
toxic chemicals required data are unavaitable or uncertain and this matter must be further investigzted.

The focus on fritium is logical because it enters the groundweter easily since it is an isotope of
hydrogen, and it has the highest inventory of any radionuclides at the NTS. But other radionuclides may
trave! as conservatively as lritium, and not be retained in the aquifer materiats contaminated by testing.
Np-237, Te-99 are thought to be isotopes that can simuiate tritium-like migration. in fact, neptunium is the
major long-term culprit predicted to earry contamination from Yucca Mountain to offsite, down gradient
lccations. Since the DOE does nat know the concentration of all radionuclides in the groundwater from
nuclear testing, it cannot conduct an acceptable risk assessment for UTGA problem. I the UGTA
strategy were to incorporate risk as a driver In the quest {0 understand, locate, and protect human health
from contaminated groundwater, then one must ook to the northwestermn section of the NTS called the
Pahute Mesa area. Pahute Mesa is where the largest and deepest underground nuclear tests were
conducted in the volcanic rock aquifers. Specifically, in the western Pahute Mesa area some shots were
conducted so close to the NTS boundary that contamination may have been injected off the NTS and into
U.S. Air Force lands. YMP management had faiied (o incorporate NTS risk assesement Into YMP risk
aseessment, the current projected cancer risks to public in the Draft EIS needs a major revision.

8. Rigk Assessment Exposure of Complex Mixtures

Both the Envirenmental Protection Agency (EPA) and ihe Nuclear Regulatory Commission (NRC)
have proposed radiation standards for drinking water near the YMP, The EPA (21) had issued a radiation
protection standard of 15-mRem effective dose per year for YMP: While the NRC proposed
corresponding radiation standard of 256 mRem. In addition the EPA is set a drinking water standard of 4
mRem al the nearest accessible site to Yucca Mountain. The EPA applied a cancer risk factor ranging
from 10° to 10, to be consistent with ths existing policy under the Comprehensive Envircnimental
Response, Compensation and Liability Act, and more recently, the Food Quality Protection Act. The
Food Quality Protection Act requires 2 cancer standand risk factor of no greater than 16™.

The EPA acknowledged that most radicactive sites are also contaminated with non-radiclogical
toxic chemicals, but they failed to take into account the potential synergistic or antagonistic interactions of
toxic chemicals with radionuclides at low concentrations. Nelther the Depariment of Energy (DOE) nor
the NRC has reguletions or policies to address the possible problem associated with chemical
irteractions with radionuclides. The NRC has propesed a protection standard of 25 mRem effective dose
per year for YMP (22) based on an acceptable cancer risk of 1 in 1000,

Recently. thera has been an increasing concem among regulatory agencies and the public over
the exposure to and possible adverse effects from exposure to complex mixtures of environmentat
poflutants (toxic chemicals). The EPA in 1986 and in 1990 (23-24) recognized the importarice of compiex
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rixtures and issued guidelines for the risk assessment of complex mixturas. The National Research
Gouncil {NRC) in 1988 (25) addressed concerns regarding exposures to complex mixtures. The
Presidential/Congressionzl Commission on Risk Assessment and Risk Management in 1977 (26) stated
that it “considered the risk assessment of mixtures to be a matter of considerable concern and
importance.” Additionaily, the National Council on Radiation Protection and Measurements (NCRP), in
1983 (25), specifically acknowledyged that a gap exists between chemical and radiation risk estimate. in
addition. the NCRP canfirmed that further study is needed to address issues such as damage o the
immune system and possibie combined effects of chemicals and iradiation sausing either synergistic or
antagonistic effects. .

7. Mixed irradiation Risk Assessment Models

Several mode!s has been proposed for the simulated the action of mixed imadiation witk two types of
radiation have been proposed in the last two decades, but YMP maragement failed to include them in the
E!S. Mixed irradiation is sometimes composed of mere than two types of radiation, and for this type of
mixed irradiation. no model has yst been proposed. It is of importance to assess the effact of mixed
ivadiation in terms of the environment, groundwater contamination, trangportation accidents, space, and
medicing. Theoretical models for mixed irradiation with two types of radiation have been presented by
Zzider and Rossi (27); and by Stott (28) based on the Theory of Dual Rediation: Tobias at al, (29); Ager
and Haynes (30); Lamb (31): Suzuki (32) also have analyzed the action of mixed Iradiation using their
oWn models. However, mixed irradiation is sometimes composed of mcre than two types of radiation.
Suzuki (33) has deveioped a model that can be applied ‘o any type of mixed irradiation (i e.. any time-lag)
with two types of radiaticn (i.e., the extended Zaider-Rossi model). He also stated “it is difficuit to extend
this to 2 model involving more than two types of radiation and to avoid this difficulty, limited the rodel to
simultaneous irradiation.

In radicbiological studles vary fow dose-rates are usuaily concomitant with very long iradiations
and vice versa since the doses useq are those that give rise to the changes to be determined {i.e | neither
fco high nor too icw doses). Thiere are no very lang irradiations at high dese rates or very short
irradtiations at low dose-rates in studies. Therefore, the terms very low dose rate and very long rradiation
have the same meaning. Thouch this model is Himited to simultaneous irradiation, it would be useful for
assessing the effects of such irradiation, because no model has been reported for mixed imadiation with
muitiple types of radiation and because mixed irradiation often cocurs simultaneously in nature. The
action of mixed irradiation must be further investigated, Suzuki (34).

8 Resource Corservation and Recavery Act (RCRA) Restrict the Land Disposai {LDR)

The 1884 Huzardous and Solid Waste Amendments {HSWA to the Resource Consarvation and
Recovery Act (RCRA) restrict ths land disposal of hazardous wastes, including mixed waste. This
overview autlines the major aspects of the land disposal restrictions (LDR) as they apply to mixed wastes.

g Varianzes from the Traatment Standards

The EPA aise recognizes that some mixed waste might riof be treatable by the methed ¢f to the
level specified in such situations, EPA will allow petitions to be submitted requesting a varance from the
treatment standard. If granted on a national basis, these variances result in the establishmert of 2 new
treatadility group and new treaiment standards for all wastes in the treat ability group. Variancaes may also
be grantsd on a site-specific basis. Site-specific variances may be granted administratively {i.e., without
nctice-and comment rutemakirg) and have nc genenc agpiication to similar wastes generated at other
sites. Variance pettions should be sent to the U.S. EPA

10. Treatment in Surface Impoundment Exemplion

Treatment of wastes that are normally prohitited from land disposal is allowed in a surface
impoundment or a series of surface Impoundments that meet the technological requirements of 40 CFR
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2688.4(a)(3). After treatment, if the residues do not meet the appiicable teatment standard (or statutory
prohibition teval if the treatment standard has rot been established), then the residues must be removed
for subsequent management within a year of entry into the unit and may not be managed in another
surface impoundment. Also, & certification that attesta that the ‘echnisal requirements arc met and a
modified waste analysis plan that ngorporates 40 CFR 258.4 residuai testing requirements must be sent
{0 the Regional Administrator

11, Dilution as Treatment

Under the LDRs, dilution is prehibited as treatment for both listed and characteristic wastes {sse 40
CFR 268.3). However, exceptions to the prohibition wara made for:

1. Certain characteristic wastes generated and managed in waste treatment systems regulated by
the Clean Waier Act (See 40 CFR 288.3(b)). (Note that prohibited wastes treated by
inappropriate methods are considered impermissibly diluted.)

2 Listed and characteristic wastes that arc aggregated for legitimate treatment in centralized
trestment systems. (Note that centralized treatment of Incompatible wasle streams is not
considered lagitimate treatment and is viewed as impemmnissible diiution.;

3. Characteristic wastes that aT disposed intc hazardous ¢r hon-hazardous Class | injection wells
regutated under the Safe Drinking Water Act and do nct exhibit any prohibited characteristic of
hazardous waste at the poinl of injeclion.

4, Prohibited non-toxic ignitable, reactive and corrosive wastes thal are treated by dilutionto meet a
treatment standard.

None of four sections is applied to YMP as a basis for issue a vatance to YMP as Dilution as
Treatment method for treating groundwater contaminated with radionuclides.

12. Homosis

An unseated issue, which must be addressed by additional research, is the issue of hormesis in
conjunction with complex mixtures. What is hormasis? Hormesis has been defined as a dose-
response relationship in which a stimulatory response at @ low dose ocours, but has a
texicologically inhibitory response at high dose. The issus is highly debating within the scientific
community Researchers siated that, 1). Hermetic effects are weak and inconsistent, and subject
10 large statistical errers. 2} it is unclear how hormesis can be incorporated inte reguiatory
framework when the beneficial health efiects excesd the requirements for protection. 3). How
can we gquantify the effects of small dose? 4). in addition there is lack of ciear experimental data
in the literature showing hormesls effects.

13 Workers and Cancer Rate

The projected increase in of cancer ate i workers reported in the EIS, raises several questions
dase the increase in cancer rate is within the regulatory cancer rate limits? Dose it violate US
Supreme Court ruling of Cancer rate of 1in 1000 for employee? What the potential synergism or
en additive effect of mixed iradiation exposure to toxic chemicals of empioyees is unknown.

14. The Advisary Commiitee on Nuclear Waste Letter

The Advisory Committee on Nuclear Waste'(NCNW's) stated that the Total System
Performance Assessment-Sile Recommendation {TSPA-SR) for Yucca Mountain High Level Nuclear
WWaste Repository. The advisory commiitee finding are "that the TSPA-SR dose nof leads to realistic risk -
information results, and dose nat inspire canfidence in tha TSPA-SR process.” These finding are based
principaliy upon an analysis of models employad, existing cata, assumptions used, and inadequate
knowiedge of uncertainties,
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The zdviscry committee finding clearly support my contention that sddifional research is
necessary to oObtain addiional data on the basis, which a more realistic risk assessment may bse
vonducted. If should be noted that the ACNW's based their finding on the available scientific information
and did even address such information probiems as the potantial risk associated with complex mixtures of
radionuclide, such as {Tc-99, 1-128, Np-237, and Pu-239); toxic chemicals for example (Ni, Cr, and Pb);
and neutron poisoning element such as (Gd). Please note that the EPA has published guideiines for
compiex mixtures in 1386 and 1580 and currently proposed new guidelines.

It is strongly recommended that funding be made available to conduct the requirement research
so tha! a realistic risk assessment soukd be carried out for Yucca Mourtain High Nuclear Waste
Repository. | am requesting thal a letter to be sent by NRC directing to YMP managemznt to execute
such research.

15. Condusion

In conciusion, Iin spita of govemmental, professional and quask-governmental organization
recommendations and publication, the YWMP management, did not address adequately issues of complex
mixiuras in the EIS. This should have addressed complex mixtures including heavy metals found in C-22
canisters znd engineering brayers (Ni, Cr, Co, and U); neutron positing elements (Gd); and radionuclides
{Te-59, 1128, Np-237, U-234, Pu-238). The health cancer risk posed to population is unknewn and
should be invesfigated before YMP be approved 2s a high nuclear Repository. While the US Congress
mandate that DOE should investigats the suitabiflity of YMP as high Nucisar Repasitory, YMP took the
following position it is regulatory agencies responsibiiifies te investigate the effects of comnplex mixiures
and risk. However, they forgotten they are in charge of investigation the site and they wrote the risk
assessment.

YMP risk zssessment dose not fully and propery incomorate the UGTA into their risk
assessment, which raises a very serious scientific question such as: what is the full impact of
aroundwater form NTS on YMP dsk model for example the tritium plumne. The only way to address these
issues is by additional research. YMP and NTS managements must work tagether and develop
appropriate risk assessment model based upon experimental data being investigated with PBPK model
and complex mixtures testing; using the hest available science as advoeated by US President.

Thers is several uncertainties that must be further are investigated such as: 1), What is the
impact of metal mixtures on radionuclides mixtures on sorplion, affinity, competition, by Zeoclite and the
release rate into the environment by Zeolite; 2). The effect of manganese oxide on oxidation of Cr* te
& and the levels of chromium discharged into the environment needed to be further studied; 3). Most
of Zeolites sorption studies were carmied in small laberatory batch and shouid be addressed by additional
research using large columns, and field experiments. Major errors could result from scaling results up
frorn lab experiments to field situations without adequate validation.

Both the YMP, EPA end the state of Nevada must solve the issues associated with YMP high-
level nuclear site wili become in the near future a RECR, later CERCLA site raspectively, and finally a
mixed waste site.  YMP must comsly with tha lettar of the law and all EPA regulations.  Finally, what is
EPA position on these matters and how they are geing to enforce their own regulations and guidelines?
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